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(CoNtuamnoM  ntoM  ns  DsPAstimrr  or  CasiamT  o»  McGn*  Unmnnrr.] 

AinOMATIC  VARUTION  OF  OAS  PRBSSUIB  AMB  ITS  APPU- 
daKm  TO  A  VACDim  Pimp,  CQtCULATieil  llt 
OASB8,  MAOmriC  STgttUL 
a»  o.  iImm. 

Rcedvwl  October  22,  1»1S. 

A  Gdadcr  water  ractkn  punqt  caa  t>i  «Md  as  a  convenient  aounx  of 
eneiiy  fbr«iidimiffaMnaa|]iuiiiiiia«<liiia^^ 
tion  oi  gaaes  and  the  manipiilatkm  of  mercoiy  vacttttm  pumiM.  The 
&at  afipatow^iiwpl  to  be  daao&cd  v»j  be  kofcaa  t^on  aa  tibm  ooi^ 

-  *» a*  Ja  •  ■  ..-■■-A.I*  ■f'-'ji  -'■    'j^j^^k^^^    ^^a^^bAAj^ju^jJI    diuBMjBAsiattMdAMMMik'  M^i^diiAAMAla&ih         ^^haii  •^UZ&iMteM! 

^1^1^  i^^mi^  ggig  HMve  tnuiuoaeci  qifaoKNBi  pnesBMN.  aNpv 
of  tfab  device  the  pressure  egtabSabad  by  a  Ciiwlhiify  otter  aneliit 
pomp,  can  be  automatical^  varied  batawilii  tk0til$  tUUM  mA  tbt  p«ri# 
d  each  variation  caa  be  adjusted  tft  ai^r iltliiii  lii^^ 

Tlw  i^panttM  it  fepmented  hy  Fig.  i.  It  is  sot  ewntiwl  tiift"^ 
vadem  pam  be  made  &meiSfy  pifwrUawa  to     (iitt  iHiiwIod 


^  O.  HAASS. 

9       tioo    pump  attached 
/^Si  ^^»*^       a,  so  that 
k  I  J  mercuiy  rises  in 

Tubes  B  and  B  and 
drops  in  R  aad  H. 
^When  the  atmosplMie 
pnmuM  has  been  re- 
^dneed  fay  an  amount 
equivalent  to  a  column 
ol  nwrctvjr  equal  in 
kagth  to  Tube  B.  the 
mercury  in  H  is  drawn 
throu^a  into  E  until 
tte  awoity  in  B  is  at 
MaaadinRatlml 
h,  the  difference  between 
these  levels  being  again 
equal  to  the  ki^th  of 
Tube  B.  The  mercury 
^  having  left  H.  air  is  now 
fret  to  enter  the  soetisa 
pump  through  T,  H  and 
B,  and  the  pressure 
throughout  fa  ■tnwt- 
pheric.  The  mercury  in 
the  U-Tube  formed  by 
Tabes  B  aad  RwiB  seek 
its  own  level,  and  there- 
fore rise  in  Tube  R  and 


nf.  f. 


^  in  Tube        The  relative  sizes  of  these  tu'ii^  TstSi'SS  wIm 
the  mercury  m  E  has  sunk  to  level  d.  the  mercury  in  R  wSl  beTfe^! 
S'^ZS^  ""^-y.siphom.  over  intolT^t  of  R^^li: 
Mr  through  H  to  the  suction  pump  is  shut  off.  and  the  ptcssitK  h. 

*^  vatoaes  ol  the  upper  parts  of  TWjes  Band 


m 


wmmm 


R  «•  mdi  that  a  «Dall  drop  in  tlie  kval  o<  tiw  wmsay  in  B  it  MdBdnt 
«B«i^Mi^flim«»«MlMil«.  tbtMnonntof  flMremywUdiiipliaM 

over  through  A  is  sufficient  to  oompletdy  fill  Tube  B;  and  to  insure  tUa 
^  i^iboa  A  is  ncccssaiy.  sinoa  tlM  kvd  in  R  atarta  to  fall  inunediala|f 

The  resultof  ttafwhok  pcooccding  described  above  is  < 
in  any  doaed  appatmtns  connected  throu^  Tfep  i  to  tha 
vmrv  neriodicallv  between  atmoapheric  ptaaaora  aad 


vary  periodically  between  atmoq>heric  piaaatirs  aad  ttia  ] 
by  an  amoont  equivalent  to  acohnnn of  nafotiyaqual in haighttoTtobe  B. 
Each  cyde  through  wUdi  the  control  passes  ntagr  ba  lafankd  as  baiag 
divided  into  two  parts:  naoiely,  the  time  of  evacuatioa  and  tfw  tioM  tet 
an  parta  of  the  apparatua  are  under  atmoqtheric  pccsanra.  The  tina 
of  evacuation  is  regulated  by  the  degree  to  wUck  T»p  a.  leadfaig  to  tha 
soctioa  pump,  is  opened.  If  quite  open  the  evacuation  is  rapid,  if  only 
il^tt^  npiwl.  rfMTi  dipaadliv  af  aaana  part  on  the  votume  of  tha 
^>parattti  and  the  nature  of  the  suction  pump.  The  time  that  all  parta 
of  tha  ivparatua  are  nndar  atawsphark  pressure  is  regulated  by  T^t  3. 
WhMHiiiiBt>Maapaa^«WMMjilMi»My  rapMiyinmbaBandcloaii 
H.  By  half  doafaig  Tap  3  the  frictloa  offmd  to  the  pasaage  of  the  mar- 
cory  thraagh  the  constrirtinn  thaa  fonaad  pvavants  the  uicrcury  from 
tU««apid^iiiMa  B,  Md  fha  tkM  it  tokM  to  riaa  to  kvcl  c  (*ctaniiiiiaa 
the  length  of  this  part  of  tha  cgrda.  Baeh  pact  «f  tka  qrda  flan  ba  tip 
justed  withm  wide  Badta. 

By  attaching  toTatobacoBtairiagacBi—iaiBMiwiir/  gna— — r 
imBfattd  in  the  diagram)  iSm  and  H«*»"""  pnaauw  in  each 

cyde  is  decreased  by  an  amoont  equhralent  to  tlM  laoftli  «f  tUa  cehoHi 
of  mercury.  Tlnta  the  ptessure  as  rei^stcred  bgr  •  wmmtm^  attMiai 
to  Tiq>  3  can  be  made  to  vary  perkKUcaBy  between  any  two  preaanrea 
lower  than  atmoqdieric  and  the  tima  of  eadi  part  of  the  period  oaa  ba 
reguhUed  by  Tape  a  and  3.  When  oooe  a^M^A  ^ha  eoatrol 
la^  Mift^na  wit  wnpiiw  any  ftottav  attwtfaB. 

Automatic  Mamry  Pump. 
The  control  deacribed  above  can  ba  used  to  make  any  TOpkr 
punq>  automatic.  The  icservoir  ol  tte  pump  baa  to  ba 
placed  at  sudx  a  level  that  the  iBttair*  between  the  top  of  the  barrel  of 
the  panq>  mi  the  bottom  of  reservoir  ia  about  45  cm.  Alao  tha 
aqiinaty  tube  of  the  pump  ia  slwrtiened  to  aboot  xa  col,  and  comwrtad 
tlaoufh  a  menniry  trap  to  tha  same  suction  pump  wfaidiis  attached  to 
the  control.  The  Utter  ia  connected  to  the  mercury  reservoir  of 
pump  throus^  Tap  i.  Tube  B  (Fig.  i)  is  made  70  cm.  long, 
water  suction  pump  is  started  air  is  dnnm  oi^  of  Him  body  of  tiia  puinp, 
aad  thiOHgli  ttii^oQirtnl-  ovt  af     aaiaBiiiiBr  paaMNslrjfptffl;  A;pmiHR  ^ 


•pin^lu  d  «ui  the  morcuiy  di»wa  ort  «f  tli  JSpSiuSTllIl 


A  pump  roc*  as  described  above  hag  bM-iB--w-i--  ^ 
ma  found  to  have  many  advantamw  *»•  long  time  and 

•od  more  «mpS;^wbSr2L^      J^^ "  '^P'" 

higher  than  ioTSL  need  not  be 

bom  the  mafm*t  n»«cury  in  the  control  is  quite  lennrta 

i.  to  be  f cTTtht  ^^id;, 

700  cc.  cap«ity  the  pimip  can  b^B^toT!^ 

la  25  Mcood^  WfceB^«.S!-«  ^  ^''^^  •  complete  cyde 

«  w«  li  waided  a  oonstrictioo  in  the  tnbin*  coBMctfe  Jt^^ 
cuiy  reservoir  to  the  pumo  baml    iw  JZ^^  connectfag  the  mer- 

mm^.  With  the  c^iSS^«^ 

iM^TflMltlHtMenmfa^  «te8cribed  above  this  constriction  is  not  netM. 

M  api«ed  to  the  meitairy  in  the  rJ^!>lI^  * 

ttlteiMUng  thelTraTa^Sri^k'^Z^J"^^ 

ttiit  atmoipheric  p^S^u^Ts  m^^jL^  ^"^^  '"^ 

Awter  time  than  it  takes  th*  ^ 

fore  it  strikes  the  top,  S^m^il2^^*^  ^  "''^  "P  be- 

to  cany  it  over  fato  the  ca^W^ 

^^<.theb««.r;%sxr'^^^ 

tie  .hown  in  the  diagnmX  taith  S  S^JTr^/"^ 
on  the  specific  gniv^  ttetoSi  til^fc**  meraay  depending 


iUlWIiHr  ▼AnMBOM  MB 


arm 


The  foOoiriag  dBrkt  cu  bt  vmd  whM  tt  ngular  iatimds  »  diAailt 
qanti^of  gMktobttaiwBoiitof  w— iMWHi*  —d  towid  ttiomli 
■onw  mppmixm,  or  it  to  b*  drcaktad  thraofli  H  r^aatadljr: 

Ripwwnted  by  Fig .  a,  tUt  device,  m  in  the  om*  of  tii*  ooatral,  cm 
have  its  rdative  pvta  varied  in  ibe  to  init  tibe  pattkalMr  iniiili— It 
it  to  be  aeed  te,  and  various  fliMMliCM  Mi  iViib  il  4Hln4  tMi  1 
of  rubber  tubing.  Tap  i  of 
the  cootral  (Fig.  i)  it  can- 
to D  (Pig.  a),  one 
of  the  U-tube  C  D, 
which  is  pwtiy  filled  with 
mmtmf.  FMdO■raflM^ 
cury  tmpe.  K  it  a  wash 
bottle  wUch  may  be  taken 
as  ispMMttif  •  fiset  «f 
apparatus  through  which  a 
gMistobadNiiiatod.  The  fj^ 
soMMl  is  Mis  m  im  - 
Tube  B  (Fig.  i)  it  thorter 
than  Tube  D  (Ffg.  a),  and 
Tlq»  3  is  a^iMltd  m  itat 
the  time  of  evacuation  it 
equal  to.  the  tiow  that  afe- 

Uthed  throu^KNtt.  During 
the  time  that  taction  is 
qiplied  by  Ite  fisatrolt  tiM 
mercury  riaet  in  C  and  gas 
is  dnwB  fraas  K  llMWigli 
ICFlMsD.  QMOMMlks 
drawn  from  the  ■MMtjr 
litbifl  in  Jf  When,  tluuugii 
tiie  oootral,  atmoaphefic 
pretture  it  again  eserled  on 
the  top  of  the  mercury  in 
C,  the  mercury  teekt  its 
own  level  forcing  oat  the  gas,  whidt  had  been  drawn  into  D,  through  I«, 
G  into  K,  the  mercury  liting  in  M  and  preventing  the  gat  from  being 
driven  in  that  direction.  By  meaiM  of  a  oonttrictioa  m  C  regulated  by 
Tap  4,  the  rate  of  laD  of  tiie  aMvcMy  can  be  mtile  espial  to  tiw  nibt  # 
which  it  roee.  The  gat  in  the  iqiparatttt  it  tfwsi 
in  tiM  direction  indicattd  bgr  the  anows. 


o.  wum. 


tht  CM  mKf  be  droukted  at  any  deared  pressure  by  changing  the 
idative  lengths  of  the  arms  of  the  U-tube  C  D  ;  ^^^^J^  ytxttdtm 
detailed  deacriptko  d  this  or  ol  other  vaiiatiort.  iMlead  flf  Mtmmf 

In  the  OK  oi  •  SMgndie  HiRCr  an  arrangement  is  necessary  whereby 
the  electric  current  which  is  sent  thrbugh  the  magnet  may  be  turned  on 
and  off  This  can  be  conveniently  done  by  attachmg  the  control  to  the 
wiMiatus  depicted  fa  Mg.  3-  TUt  device  wlB  lauidle  huge  electric 
«t  tlw  iifitap  «l  ^  dectiic  Ughting  system,  and  can  be  ^ 

dmmized  with  great  exactness  to  the 
natnial  period  of  tiie  stirrer  itself. 

A  U-tube  whose  arms  end  in  bulbs  N 
and  O  is  filled  with  mercury  to  the  kvd 
t.  NiiattMted  to  the  oontrol  through 
Tap  I  in  the  latter.   Tap  3  is  opened 
wide,  or  left  out  altogether,  and  Tube 
B  made  shorter  than  tiM  lMgth  of  the 
1  mercury  column  in  the  U-tube  (Fig.  3). 
Pis  a  glass  tube,  held  in  place  byacork 
loosdy  fitted  tato  O,  ierrfag  l»  fa«l«l» 
a  wire  sealed  mto  the  cup  form  S  at  the 
end  of  Tube  P.   O  is  filled  with  air,  a- 
cept  f  or  a  small  amoMt  of  wrter  eowaii^f 
the  mercury.    When  the  control  is 
started  the  mercury  falls  from  level  e  to 
level  i,  being  drawn  into  N  st  a  con- 
stant rate  until  the  control  establishes 
atmospheric  pressure  in  N,  whereupon 
•/"  I  the  mercury  rises  to  its  ori^nd  kvd 

'       ^™  ■  very  rapidly.   There  bemg  no  constric- 

tion in  Arm  E  <rf  the  control,  niction^hi 
again  applied  almost  inslantaaeoody, 
and  the  mercury  level  again  is  lowered, 
If  Q  and  P  are  part  of  an  dectric  circuit 
the  latter  will  be  brcdcen  tiw  wacBtaA 
tiH  iiMiiniiT  paMKS  S  at  the  level  / 
and  contact  is  again  made  when  tb 
mercury  returns  to  its  original  levd.  The  ratio  of  the  length  qf  time  th* 
mercury  reiui        ^fc^TT-,  ^  fa  ^ be  flKiBQrtioaal  to  the  ratio« 
the  current  is  on  to  raw  wlien  n  »  ev  w«  w  ^^v™™^""       1  *  „„j  - 
tbe  cBstance  between  levds  «  and  /  to  the  distance  between  levds  /  and  % 
mA  this  tatter  ratio  can  be  adjusted  in  any  desired  manner  by  raismgoa 


loweringTubeP.  If  it  is  necessary  to  stir  a  ^'^^T.  "^I^ 
i«  nadMS  becaoK.  BAIng  contact  only  momentanly,  the  stirrer  wooia 
not^dTTstartmo'ving.  S"PP- ^-^^  iSLi^ 
current  it  requires  lo  seconds  for  the  magnet  to  *«ir  -liwr  ttp  »• 
proper  dlrtance  and  aoiecoiids  for  the  stirrer  to  drop  back  again  due  to 

its  own  weight.  The  natural  period  of  the  stirrer  is  then  30  -eooad.  Md 
the  control  is  first  of  all  reguUted  by  means  of  Tap  2  leadmg  to  tte  -Kj 
tion  pump  to  give  tUs  period,  i.  ...  go  through  a  complete  ^^^Z^^a 
nunute.  Then  Rod  P  is  adjusted  so  that  S  is  bdow  level  a 
of  the  distance  between  levels  *  and  g.  Then  airmit  wffl  b»  on  ««- 
third  of  the  time.  i.  10  seeoiMb,  and  off  Jtwo-thirds  of  the  time,  t.  20 
wmmds.  Another  advantage  is  to  be  found  in  the  fact  that  where  laqj 
currents,  say  10  amperes  under  a  voltiige  of  1 10  or  inore  vdto.  ■«  Jijid 

no  relay  is  requfa^d.  f^^^^^^^^^^^^^^ 
tween  the  mercury  left  in  cup  S  and  the  column  of  meratry  moving  down- 
wards. But  tiiis  spark  occurs  in  the  water  which,  as  was  'Mntiooedrtwe 
covers  the  mercury  in  O.  and  tiie  oriy  .feet  ta  tl»t  ill  ttoe  •  n^ 
amount  of  mercury  becomes  colloidal  ;  this  colloidal  mercury  is  reabjorttd 
and  does  not  accumulate.  An  apparatus  as  described  aboyewastacoil- 
tinuous  use  for  several  months  without  recpiiring  any  vM^oftnoR  «r 
additfenoffrmltmetoay.  ' 


